BACKGROUND: Perception of body size is a key factor driving health behavior. Mothers directly influence children's nutritional and exercise behaviors. Mothers of ethnic minority groups and lower socioeconomic status are less likely to correctly identify young children as overweight or obese. Little evaluation has been done of the inverse-the child's perception of the mother's weight. OBJECTIVE: To determine awareness of weight status among mother-child dyads (n=506). DESIGN: Cross-sectional study conducted in an outpatient pediatric dental clinic of Columbia University Medical Center, New York, NY. PARTICIPANTS: Primarily Hispanic (82.2 %) mothers (n= 253), 38.8±7.5 years of age, and children (n=253), 10.5± 1.4 years of age, responding to a questionnaire adapted from the validated Behavioral Risk Factor Surveillance System. MAIN MEASURES: Anthropometric measures-including height, weight, and waist circumference-and awareness of self-size and size of other generation were obtained. KEY RESULTS: 71.4 % of obese adults and 35.1 % of overweight adults underestimated size, vs. 8.6 % of normal-weight (NW) adults (both p < 0.001). Among overweight and obese children, 86.3 % and 62.3 % underestimated their size, vs. 14.9 % NW children (both p<0.001). Among mothers with overweight children, 80.0 % underestimated their child's weight, vs. 7.1 % of mothers with NW children (p<0.001); 23.1 % of mothers with obese children also underestimated their child's weight (p < 0.01). Among children with obese mothers, only 13.0 % correctly classified the adult's size, vs. 76.5 % with NW mothers (p<0.001). Among obese mothers, 20.8 % classified overweight body size as ideal, vs. 1.2 % among NW mothers (p<0.001). CONCLUSION: Overweight/obese adults and children frequently underestimate their size. Adults misjudge overweight/obese children as being of normal weight, and children of obese mothers often underestimate the adult's size. Failure to recognize overweight/obesity status among adults and children can lead to prolonged exposure to obesity-related comorbidities.
INTRODUCTION
Over the past 30 years, the prevalence of obesity in the United States has doubled among adults over the age of 20 years 1 and nearly 70 % of American adults are either overweight or obese. 2 Since 1980, obesity among American youth has almost tripled, and over 30 % of children are now classified as overweight or obese (BMI > 85th percentile). 3 Compared to their white peers, amongst low-income preadolescent black girls and Hispanic boys, there is 10 % higher prevalence of obesity. 1, 4 Cultural standards have been postulated to contribute to increased prevalence of obesity among minority children. 5 In a report of minority families, two-thirds of mothers with overweight preschool children were either satisfied with the child's current size or wished them to be heavier. 5 Mothers are influential in the nutritional behavior of children, 6 and children tend to mimic parental attitudes towards physical activity, food preferences, and other behaviors affecting weight. 7 Children of overweight parents are likely to be reared in environments promoting accelerated weight gain, the socalled obesogenic household. 7 Moreover, obesity in one or both parents influences the risk of obesity in offspring as a consequence of shared genetics and environmental factors. 8 Children from households with overweight/obese parents are likely to become overweight/obese adults, 7, 9 with the prospective risk of development of obesity-related cardiovascular risk factors and subsequent cardiovascular disease (CVD). 10, 11 The significance of excessive weight during childhood is a challenge for the biomedical community at large, particularly pediatricians, primary care physicians, nutritionists, cardiologists, and public health advocates. Understanding weight perception is critical in addressing the national increase in obesity and consequent cardiovascular disease morbidity and mortality attributed to it. 11 To investigate intergenerational views concerning weight status and size, we examined 1) mother and child's awareness of self-weight, 2) mother's perception of child's weight, and 3) mother's and child's attitudes concerning ideal size and size dissatisfaction. Moreover, a key goal was to explore child's perception of mother's weight, an approach that has not been reported previously.
METHODS

Subjects
A convenience sample of 253 mother-child dyads was recruited from the ambulatory Pediatric Dentistry Clinic of the Columbia University Medical Center. The study was approved by Columbia University's Institutional Review Board; participants provided written informed consent/assent prior to participating. Children (7-13 years), accompanied by mothers (or other primary female caregiver), were enrolled from July 2009 to April 2014. Exclusion criteria for adults included history of coronary artery disease, CVD procedure (angioplasty, bypass surgery, stent placement), myocardial infarction, stroke or transient ischemic attack, pregnancy, and age ≤ 21 years. Adults completed a five-page standardized face-to-face questionnaire in English or Spanish, adapted from the validated Centers for Disease Control and Prevention Behavioral Risk Factor Surveillance System. 12 Demographic data (age, race/ethnicity, education, health insurance, and income) was collected. Adults were queried on perception of current, healthy, and ideal body size and dissatisfaction with size using figural stimuli scales matched to BMI; the scale has validity and test-retest reliability for a wide range of subjects. 13, 14 Children completed a 19-page standardized face-to-face questionnaire in English, either independently or with aid from research staff, consisting of questions assessing the child's perception of his/her weight status, perception of current, healthy and ideal body size, dissatisfaction with size, perception of mother's size, and what constitutes an underweight, normal-weight, and overweight/obese BMI.
Measures
Self-reported medical history and cardiovascular risk factors-diabetes mellitus, hypertension, hyperlipidemia, smoking, overweight, and obesity-were queried. Physical measures among adults included height, weight, waist circumference, and blood pressure; among children, height and weight were measured. Both groups were measured without shoes by a trained research assistant using a tape measure (Tech-Med, 72"), manual blood pressure cuff (Omron Intellisense Race and ethnicity were self-identified, modeled after the U.S. Census Office of Management and Budget 15 and defined by six categories: Hispanic/Latino, non-Hispanic Caucasian, Native American, non-Hispanic Black/African-American, Asian/Pacific Islander, and Other.
Years of education were categorized as: never or attended < 8 years (elementary); attended 9-12 years (high school); attended > 12 years (college).
Perception
Adult perception of body size was assessed in two ways: 1) the nine-figure sex-specific Stunkard silhouette scale 13 ; and 2) the response to the query, "Are you normal, underweight, or overweight?" Participants selected from among silhouettes identified as current, ideal, and healthy, represented by underweight (silhouettes # 1-2), normal weight (# 3-4), overweight (# 5-6), and obese (# 7-9). Current size was the silhouette selected in response to the question, "Which figure do you think you look like?" Ideal size was assessed in response to "Which figure do you think is ideal?" Healthy size was the silhouette in response to"Which figure do you think is healthiest?" The silhouette selected was matched to the BMI category depicted by the silhouette. 16, 17 National guidelines and normative data link the Stunkard figural stimuli with BMI; the scale has validity and test-retest reliability for a wide range of subjects. 13, 14 Adults were asked to specify the child's body size by selecting if the child was "underweight," "normal," or "overweight."
For children, size perception was assessed using a sevenfigure sex-and age-specific pictorial set of silhouettes for preadolescent children. 11, 18 Participants chose silhouettes ranging from overweight (silhouettes # 1-2), normal weight (# 3-5), and underweight (# 6-7), identified as current, ideal, and healthy.
11 Current size was the silhouette selected in response to "Which figure do you look like?" Ideal was assessed in response to "Is there another figure you want to look like?" Healthy was the silhouette in response to "Circle all figures that look healthy for a girl (boy) your age." Validated figural stimuli for children are consistent with accurate identification of body size at varied age levels. 19 Children were asked which Stunkard silhouette described adult current size, i.e., "Which figure does your mother look like now?" The question, "Which figure do you think your mother wants to look like?" assessed child's perception of ideal adult size. The question, "Which figure looks healthy for a woman?" assessed child's perception of healthy adult size. The Stunkard scale has been utilized to assess adult children's perception of parents' weight; we extrapolated the use to preadolescent children.
To assess body size dissatisfaction, the difference between current and ideal size was calculated by subtracting the ideal silhouette from the current size silhouette.
Statistical Analysis
All analyses were performed with SAS for 9.3 (SAS Institute, Cary, NC). The significance of differences in perceptions among normal-weight, overweight, and obese adults was determined using logistic regression. Specifically, normalweight adults were compared to overweight and obese adults with respect to their own body size, their ideal size, and their children's weight. Similar analyses were performed comparing normal-weight, overweight, and obese children. The effect of the child's gender on their perceptions and those of their mothers was assessed by adding interaction terms to the logistic regression models reflecting differences between boys and girls. The association between the mother's degree of dissatisfaction with her figure and the child's degree of dissatisfaction with his/her figure was assessed using Spearman's rank correlation. A p value of < 0.05 was considered significant for all analyses.
RESULTS
Demographics and Risk Factors
Of the 253 mother-child dyads, 208 self-classified as Hispanic (82.2 %, primarily of Caribbean origin), 28 as non-Hispanic black (11.1 %), 10 as non-Hispanic white (4.0 %); and 7 as Asian or other (2.8 %). The mean adult age was 38.8±7.5 years and mean child age was 10.5±1.4 years. Most adults had completed at least some high school (211/251, 84.1 %), and average years of education was11.8±3.3 years. Children were in grades 2-8. Mean family income was $37,700±$18,100; 71.0 % were Medicaid recipients (179/252). CVD risk factors were common among adults, including hypertension (38) , hyperlipidemia (26) , and diabetes mellitus (12); waist size≥ 35 in. was measured in 49.0 % (Table 1) . Among those with hypertension (84.2 %), hyperlipidemia (69.2 %), and diabetes mellitus (75 %), the majority were overweight/obese.
BMI by Mother-Child Dyad
Adults were classified by BMI as underweight (1), normalweight (81), overweight (94), and obese (77). Children were classified by BMI as underweight (5) (Fig. 1 ). Among adults, 86.5 % with a normal-weight child correctly perceived the child's weight to be normal. Those with an overweight/obese child, however, did not classify their child's weight as reliably; 80.0 % of adults with an overweight child (p < 0.001) and 23.1 % with an obese child (p < 0.01) underestimated their child's weight as normal (Fig. 2) . Obese mothers of overweight/obese children were less likely than normal-weight mothers of overweight/obese children to underestimate child's weight, but differences were not statistically significant (Fig. 3 ). Child's gender did not influence mother's perception of child's weight.
Child's Perception of Their Own Size and of Mother's Size
Normal-weight children were more likely to self-identify with appropriate silhouettes compared to overweight/obese children. Among normal-weight children, 82.3 % identified current size correctly. In comparison, 86.3 % of overweight children (p<0.001) and 62.3 % of obese children (p<0.001) underestimated size (Fig. 4) . Gender did not affect perception.
Normal weight children were more likely than overweight/ obese children to choose appropriate silhouettes to describe mother's current size. Most children with normal weight mothers (76.5 %) correctly categorized them, but only 56.4 % of children with overweight mothers classified them correctly (p<0.01). Among children with obese mothers, 13.0 % appropriately chose representative adult silhouettes; 76.6 % misclassified obese adults as overweight and 10.4 % as normal weight (p<0.001) (Fig. 5) .
Perception of "Ideal" Size
The majority of normal-weight (82.7 %), overweight (75.5 %), and obese (70.1 %) adults chose normal-weight silhouettes as ideal; 1.2 % of normal-weight and 4.3 % of overweight women chose overweight silhouettes as ideal. In contrast, 
Dissatisfaction With Current Size
Among the normal-weight adults, 45.7 % were dissatisfied and considered an ideal silhouette to be ≥ 1 silhouette smaller. Moreover, among overweight adults, 85.1 % were dissatisfied, preferring ideal figures that were ≥ 1 silhouette smaller (p < 0.001). Among obese adults, almost all were dissatisfied-97.4 % considered an ideal figure to be ≥ 1 silhouette smaller (p<0.001). Additionally, most obese women (71.4 %) aspired to be ≥ 2 silhouettes smaller. Almost half of the children (47.9 %) were dissatisfied with current size. Among normal-weight children, 31.6 % were dissatisfied, whereas 59.6 % of overweight and 85.4 % of obese children were dissatisfied (both p<0.001). Adult dissatisfaction with current size and child's perception of difference of mother's current size from ideal adult size were correlated (r=0.22, p<0.001). Adult and child dissatisfaction with respect to their own figures was also correlated (r=0.19, p<0.01).
DISCUSSION
Important factors acknowledged to influence weight perception include the triad of minority race/ethnicity, low income, and limited education, which are shared features of the current cohort. 21, 22 We investigated views concerning weight and perception of size among two generations-women and their children. Attention to Hispanic women and children, particularly the overweight and obese, provides an opportunity to understand a relatively understudied population. Moreover, as minority children constitute a disproportionate percentage of overweight/obese children in the U.S., it is important to analyze this high-risk population in order to appropriately tailor prevention efforts. Others who report data about families and weight status, including Hispanics, primarily concentrate on maternal attitudes. 9 However, we evaluated the views of children towards their mothers-an approach that had not previously been undertaken. The key findings were as follows: 1) Overweight/obese adults often underestimate self-size; 2) Findings are not statistically significant.
adults underestimate overweight/obese children to be normal weight; 3) overweight and obese children are likely to underestimate self-weight and to regard themselves as normalweight; and importantly, 4) children of obese mothers often underestimate adult size, selecting normal or merely overweight silhouettes to represent mothers. These observations are troubling, and suggest that perception of normal body size is shifting to larger sizes, possibly beginning in childhood.
Intergenerational attitudes have consequences for personal and public health. 5, 9 Cultural norms among Hispanic families favor larger-sized children, and among Hispanic families with fewer years of residence in the United States, mothers frequently identify overweight children as normal weight. 23, 24 This has been ascribed to community contextual factors and socioeconomic status. 25 Children with overweight/obese parents and schoolmates are more likely to underestimate self-size, possibly secondary to desensitization of normal weight. Additionally, children considering weight status from figural stimuli may be less likely to self-identify with larger sizes due to the stigma of being "fat". 26 Failure to recognize abnormal weight status and tolerance of overweight or obese status makes it less likely that calls for weight control are seen as personally relevant, and might be ignored by those who neither perceive their weight as abnormal nor recognize associated risks. 27, 28 Many individuals who underestimate self-size recognize the variance between current size and ideal size. Overweight/ obese adults and children are more likely to be dissatisfied than their normal-weight counterparts. 29, 30 In this report, there was a correlation with respect to maternal and child dissatisfaction, and the degree of adult dissatisfaction and the child's perception of variance of mother's figure from the ideal. These findings suggest that adult dissatisfaction with body size may transfer to the child. While size dissatisfaction serves as an impetus for attaining healthy weight, 4 it also diminishes feelings of self-worth, and can be detrimental to healthy emotional development and peer relationships. [31] [32] [33] The consequences of childhood obesity are considerable, given that 50 % of young obese children become obese adults 8 , 30-50 % of obese adolescents meet the criteria for metabolic syndrome 34 , and childhood and adolescent obesity are associated with diabetes mellitus, dyslipidemia, hypertension, sleep apnea. and atherosclerosis. 35 Flawed weight classification in childhood can set in motion lifelong distorted perceptions of what is acceptable, contributing to adolescent and adult obesity. 36, 37 Rising rates of youth obesity theoretically account for a reduction of between two and five years in average lifespan, 38, 39 and are expected to shorten overall life expectancy in the U.S. for the first time in two centuries. 38 Timely diagnosis of abnormal weight status for children is critical, and prevention efforts are challenging, given that many parents of obese children are unlikely to initiate action to prevent obesity 1) if weight is not perceived as a problem, or 2) if the link between current and future adverse health outcomes is not appreciated. 40 Failure to properly assess a child's weight constrains interventions 26 such as encouraging diet and physical activity, 23 utilizing growth charts and other standardized instruments, 41 encouraging shared family meals, and reducing television time. 42 Here, we found that over 60 % of obese children misidentified body size. Assurance that children appropriately perceive normal body weight requires parental, health care provider, school, and community-based efforts. Currently, only 7 % of pediatricians follow recommended evaluations for comorbid conditions associated with abnormal weight status. 43 It has been suggested that primary care practitioners assume a stronger role in identifying and managing overweight/obesity status, including intervention with automatic school notification. 40 School initiatives and community-based programs hold promise for improving early interventions including diet and physical activity, marketing, and physical environments. 44 
LIMITATIONS
The current report is a cross-sectional design, and causal relationships cannot be determined. The data based upon ethnic designation focused upon Hispanics, and findings may not be generalizable to other ethnic groups. Since data was self-reported and recruited from one site, it is subject to recall and selection bias. Figural stimuli, although used extensively among varied racial/ethnic groups, may not detect subtle differences in size perception; moreover, validity has not been established for children's use of scale to characterize adults. 13 For some, the full range of the scale is not appreciated, and those with high BMI may not choose larger figures. Confounding by variables, both measured and unmeasured, was not controlled for and may be present.
CONCLUSIONS
We found that failure to recognize abnormal weight occurred more often among overweight or obese mothers and children. Flawed weight perception impedes recognition of obesity and its risks as a personal health issue. The finding that children of obese mothers often underestimate adult size suggests that tolerance of overweight status is common among children of obese parents. For the first time in two centuries, the United States may see shortened life expectancy, as prolonged exposure to obesity beginning in childhood results in a dramatic rise in rates of coronary artery disease. 45 Recognition of misperception of size among families is critical to the future design and implementation of programs to reverse trends contributing to the current prevalence of obesity. Our findings underscore the significance of evaluating high-risk and understudied subgroups and examining age, ethnicity, and socioeconomic status in efforts to understand ways to avoid the consequences of childhood obesity.
